Background: Travellers are at risk of acquiring infectious diseases during travel, with risks differing by destination, travel and traveller characteristics. A pre-travel health consultation may minimize this risk. However, uptake of pretravel health advice remains low. We investigated pre-travel health preparations and disease-specific risk behaviours among notified cases of selected travel-associated infectious diseases imported into Australia. Methods: Prospective enhanced surveillance of notified cases of typhoid, paratyphoid, measles, hepatitis A, hepatitis E, malaria and chikungunya was conducted in two Australian states between February 2013 and January 2014. Details of pre-travel health preparation and disease-specific risk behaviours were collected. Results: Among 180 cases associated with international travel, 28% were <18 years, 65% were VFR travellers and 22% were frequent travellers, having travelled 5 times in the past 5 years. 25% had sought pre-travel advice from a healthcare provider, and 16% reported a pre-travel vaccine. Seeking pre-travel health advice did not differ by immigrant status (P ¼ 0.22) or by reason for travel (P ¼ 0.13) but was more commonly sought by first time travellers (P ¼ 0.03). Travellers visiting friends and relatives were more likely to report at-risk activities of brushing teeth with tap water (P < 0.001) and eating uncooked food (P ¼ 0.03) during travel compared to other travellers. Conclusions: Pre-travel health advice seeking practices and vaccine uptake was suboptimal among cases of notified disease. The results of this study highlight the need for a better understanding of barriers to pre-travel health seeking, particularly among high risk travellers, to reduce the importation of infectious diseases into Australia.
Introduction
International travellers are at risk of acquiring infectious diseases during travel, particularly during travel to developing countries. [1] [2] [3] Approximately 10% of Western travellers to developing countries require medical care during or after travel. 4 Several risk factors contribute to an increased risk, including destination, travel and traveller characteristics. The risk of travel-related infections is greater in those travelling to visit friends and relatives (VFR) in their country of origin compared to those travelling for other reasons, 5, 6 and this increased risk is associated with risk misconceptions, a lower likelihood of seeking pre-travel health advice and vaccination, and increased opportunities for exposure including longer trip duration.
Of returning ill travellers presenting at clinics affiliated with the GeoSentinel surveillance system, a lower proportion of immigrants visiting friends and relatives in their country of birth reported seeking pre-travel health advice (16%) compared to children of immigrants visiting friends and relatives in their parents' country of birth (47%) and tourist travellers (62%). 6 Although studies have assessed travel preparations of departing Australians, 12, 15 few studies report the pre-travel preparations and travel practices of ill-returned Australian travellers. 16 We investigated the pre-travel preparations and at-risk behaviours of notified cases of selected infectious diseases in the Australian States of New South Wales (NSW) and Victoria.
Methods
A prospective enhanced surveillance study was conducted between February 2013 and January 2014 with full methods previously described. 17 Eligible participants included confirmed cases of typhoid, paratyphoid, measles, hepatitis A, hepatitis E, chikungunya and malaria in Australian residents, including temporary residents, who were notified to the NSW and Victorian Communicable Diseases branches of the Departments of Health. These diseases were selected as they are legally notifiable, require public health action, are likely to be acquired overseas and reported in sufficient numbers for the selected data collection period. Overseas visitors and immigrants ill on arrival to Australia were excluded as the study focused on travel health preparation undertaken in Australia prior to travel. Public health surveillance officers from NSW and Victoria contacted notified cases of the included diseases as part of routine follow-up. Permission to interview cases, or their parent/ guardian if aged less than 18 years, was obtained by the public health surveillance officers and consenting participants were contacted by study investigators by telephone. Details of recent international travel, travel itinerary including reason for travel and length of stay and pre-travel health preparations were collected. At-risk behaviours related to the diseases' mode of transmission were collected including contact patterns for measles, eating and drinking habits for hepatitis A virus (HAV), hepatitis E virus (HEV), typhoid and paratyphoid and mosquito avoidance habits for malaria and chikungunya. At risk behaviours related to food and water-borne included diseases are reported in this paper. For the purposes of this study, immigrants were defined as Australian residents born outside Australia and Australian-born cases with immigrant parents included participants with one or both parents born in a country outside Australia. Participants who self-reported visiting friends or relatives as a reason for travel were considered a 'VFR traveller', consistent with the capture of reason for travel on Australian immigration arrival and departure cards, 18 irrespective of destination or immigrant status. The United Nations classification was used for classifying geographical region of birth and travel destination. 19 International travellers are ideally recommended to seek health advice 1 to 2 months before travel. 20, 21 We collected data on the length of time between booking and departure in monthly increments and considered booking less than 2 months prior to departure as 'short notice'. 
Results

Demographic Characteristics
Of the 180 cases, 86 (48%) were female, with a median age of 28.5 years (range 0-80 years). Demographic characteristics of travel-associated cases by disease are shown in Table 1 . A high proportion of cases were immigrants (96/180, 53%) or Australian-born with immigrant parents (43/180, 24%), of whom 54% (75/139) were of South Asian ethnicities.
Travel Planning and Travel History
Travel for the purpose of visiting friends and relatives was reported by 117/180 (65%) cases. Travel to their country of birth or parents' country of birth was reported by 78/96 (81%) immigrants and 30/43 (70%) Australian-born cases with immigrant parents. The most common region of travel for VFR travellers was South Asia (77, 66%) and for other travellers was South East Asia (36, 57%). Overall, 77 (91%) of cases acquired in South Asia were in VFR travellers.
The median length of time between booking and departure was 60 days (range 1 day to 1 year) with 80 (44.4%) bookings made within 2 months of departure. Of the travellers who booked less than a week prior to travel (n ¼ 15), 10 (67%) were VFR travellers, including 3 attending family funerals. There was no significant difference in the proportion who booked travel within 2 months of departure by reason for travel (P ¼ 0.07), migrant status (P ¼ 0.12) or by age group (P ¼ 0.26). However, more adult males (36/69, 52%) booked within 2 months of departure compared to adult females (16/60, 27%, P ¼ 0.006) ( Table 2) .
Travel agents were used by 58% (104/180) of cases to book their travel (Table 2) , with a majority of these independently owned travel agents (67, 64%). VFR travellers (76/117, 65%) were more likely to book through a travel agent compared to other travellers (28/63, 44%, P ¼ 0.009).
Eight (4%) respondents reported that the most recent international travel from Australia was their only overseas travel in the past 5 years, including 7 children and one recent immigrant. Of 172 cases who reported a history of travel prior to their most recent trip, 40 (23%) reported more than 5 international trips in the past 5 years, including 23/96 (24%) immigrants, 7/43 (16%) Australian-born cases with immigrant parents and 10/41 (24%) 
Demographics
Hepatitis A (n ¼ 39)
Hepatitis E (n ¼ 13) (5) 2 (15) 1 (3) 3 (12) 1 (4) 2 (10) 5 (20) 16
Immigrant status
Australian-born with Australian-born parents 12 (31) 1 (8) 2 (6) 6 (24) 5 (19) 10 (50) 5 (20) 41 (22.8) Australia-born with immigrant parents 12 (31) 3 (23) 9 (28) 3 (12) 3 (12) 2 (10) 11 (44) 43 (23.9) Immigrant 15 (39) 9 (69) 21 (66) 16 (64) 18 (69) 8 (40) 9 (36) 96 (53.3) Speaks a language other than English at home 24 (62) 11 (85) 30 (94) 17 (68) 16 (62) 7 (37) 12 (48) 117 (65.4)
Secondary school or less 4 (17) 3 (27) 1 (6) 3 (16) 6 (26) 6 (32) 4 (27) Booking characteristic Hepatitis A (n ¼ 39) Australian-born cases with Australian-born parents. Immigrants were frequent visitors to their country of birth with only six (6%), including four children, reporting no return travel to their country of birth since migration.
Pre-Travel Health Advice and Vaccination
Health advice from a healthcare provider was sought by 45/180 (25%) cases prior to travel with reasons for not seeking advice shown in Table 3 by reason for travel and immigrant status. Of these, 37 (82%) reported seeking advice from their General Practitioner (GP) and the remaining reported seeking advice from a company doctor (n ¼ 4), a travel medicine clinic (n ¼ 3) and a university health clinic (n ¼ 1). Fifteen percent (14/96) of cases of vaccine preventable diseases sought advice compared to 37% (31/84) of cases other diseases (P ¼ 0.001), including 58% (15/26) of cases with malaria (15, 58%). Of those who booked travel within 2 months of departure, 24 (30%) reported seeking health advice, compared to 18 (19%) of those who booked more than 2 months prior to travel, (P ¼ 0.09).
Of those with no history of previous international travel from Australia, 5 (63%) sought pre-travel health advice, compared to 40 (24%) who had travelled previously, (P ¼ 0.03). While a lower proportion of immigrants sought advice (19/96, 20%) compared to Australian-born cases with immigrant parents (13/43, 30%) and Australian-born cases with Australianborn parents (13/41, 32%), the differences were not statistically significant (P ¼ 0.2). Similarly, no significant differences were observed for the proportion of VFR travellers who sought pre-travel health advice (25/117, 21%) compared to other travellers (20/63, 32%, P ¼ 0.13), or by age (P ¼ 0.4) or sex (P ¼ 0.4). However, those with a vaccine-preventable disease were less likely to have sought advice (14, 15%), compared to other included diseases (31, 37%, P ¼ 0.001).
Of the 45 cases who sought advice, 42 (93%) were able to describe the advice provided to them. Thirty-two (71%) recalled having a discussion about the disease risks at their destination, 37 (82%) recalled discussing vaccination, 28 (62%) recalled discussing other disease prevention methods and 23 (51%) recalled discussing medications. Of those who did not seek advice (n ¼ 135), the most common reasons given were not perceiving themselves to be at risk (55, 41%) and previous 'healthy travel' (49, 36%). Previous healthy travel was reported similarly by VFR travellers (35/92, 38%) and other travellers (14/43, 33%) ( Table 3) .
Twenty-eight (16%) cases reported receiving a vaccine specifically for their most recent trip with no significant differences in vaccine uptake by reason for travel (P ¼ 0.26) or migrant status (P ¼ 0.48) ( Table 3) . Of the children, parents reported 6 (12%) had received a pre-travel vaccine. Of the 129 adults, 22 (17%) reported a pre-travel vaccine. Fifteen cases reported receiving a typhoid vaccine and 6 cases a hepatitis A vaccine prior to their recent trip. None of the hepatitis A cases reported a prior hepatitis A vaccine (that is, no vaccine failure by self-reported vaccination status). However, among typhoid cases, 1 reported a previous typhoid vaccine and 8/25 (32%) measles cases reported a previous dose of measles-containing vaccine. 
Enteric Disease Risk Behaviours
Disease-specific at-risk behaviours during travel are presented in Table 4 for included food and water-borne diseases (n ¼ 109) by reason for travel. 
Discussion
Our study represents a sample of cases of selected notifiable diseases with a recent international travel history. Three quarters of notified cases had not sought pre-travel advice prior to departure and only one in six cases received any vaccine prior to travel, despite the majority travelling to high risk destinations.
Other studies of ill-returned travellers from the United States and Europe report higher rates of seeking pre-travel health advice at around 40-45%. 1, 22, 23 This higher rate may reflect fewer VFR travellers (14 to 31%) compared to our study (65%) or a wider range of diseases, particularly those not preventable through vaccination. In our study, only 21% of VFR travellers sought advice, which is similar to that reported in Europe (21%) 1 and in GeoSentinel clinics in 24 countries (18.3%).
22
Many travel-related infections are vaccine preventable, yet opportunities are missed for vaccinating prior to travel. Cases of vaccine preventable diseases (15%) were less likely to have sought pre-travel health advice, compared to cases of other diseases (37%). Perception of low or no risk at the destination and frequent previous healthy travel are the leading reasons for not vaccinating prior to travel. 6, [23] [24] [25] [26] The majority of notified cases who had sought advice in this study did so from their general practitioners (82%), similar to previous studies of departing Australian travellers (73-80%). 12, 15 There is an ongoing need to support primary healthcare providers in the provision of travel health advice and risk-appropriate vaccines.
Opportunistic travel health information and vaccine information by GPs during routine visits may also improve vaccine uptake in travellers, particularly VFR travellers. In this regard, further training of multilingual GPs would be a valuable source to reduce language and cultural barriers to healthcare and provide opportunistic travel consultations. 27 For travellers, booking travel too close to departure may be a barrier to seeking advice from a healthcare provider and completing recommended vaccine schedules. 9, 11 In our study, just over half of VFR travellers and 33% of other travellers purchased their tickets less than 2 months prior to travel with no difference in pre-travel health-seeking by time till departure. Ideally, a pre-travel consultation is recommended for international travellers 1 to 2 months before departure 20, 21 with seroconversion likely to occur by 4 weeks after vaccination for most vaccines. Seeking travel health advice close to departure may limit the number of vaccine doses that can be administered prior to departure, one dose may provide some protection, and some vaccines such as hepatitis A and typhoid may require only one dose for temporary protection. 28, 29 Few in our study reported lack of time as a barrier to seeking pre-travel health advice, with lack of awareness of the need for advice a more important barrier. Among VFR travellers, travelling for funerals or family emergencies may preclude adequate pre-travel planning. In pretravel studies from Australia and Europe, one third of travellers reported seeking advice within 2 weeks of departure. 11, 30 None of the cases in our study who booked within 2 weeks of departure reported seeking advice or receiving vaccines. With travel at short notice common among international travellers, the provision of opportunistic travel advice and vaccination for future travel over the lifetime of a traveller is an important strategy to improve protection of travellers. While travel agents play a minor role in the provision of pretravel health advice to Australian travellers, 31, 12 66% of VFR travellers in our study used travel agents to book their travel. Compared to other travellers, there may be an opportunity for a greater role for travel agents in the provision of travel advice to VFR travellers. While anecdotally, travel agents have been reluctant to participate in travel health studies or provide health advice to tourist travellers, they may be amenable to VFR traveller studies where health risks are not a deterrent for travel. Internationally, few studies assess travel agents' knowledge, attitudes and practices towards travel health and the provision of health advice and those that do, are limited to tourist travellers. 32, 33 With VFR travellers a hard-to-reach group, multiple distribution channels to disseminate simple travel health messages are needed. Immigrants were over-represented in this study, with 47% of cases in immigrant Australians, despite representing only a quarter of Australia's population. 34 Further, 91% of cases acquired in South Asia were VFR travellers, despite 52% of travel to the region by Australian residents for VFR purposes. 35 Similarly, enhanced surveillance of 10 years of notification data in the UK found a high proportion of cases of enteric fever in migrants from South Asia. 36 An immigrant's increased risk of infectious diseases during travel to their country of birth is further amplified by an increased likelihood of multiple trips to their country of birth after migration. In our study, almost a quarter of immigrant cases had travelled five or more times to their country of birth in the past 5 years. Similarly, in an airport study of Canadian resident travellers to South Asia, South-Asian born immigrants were more likely to have travelled previously than Canadian-born individuals, 37 with 7% of those SouthAsian reporting annual return visits to their country of birth. 38 Frequent travel amongst cases highlights the importance of opportunistic pre-travel health consultations during healthcare encounters for other purposes, particularly for children. In addition to the frequency of travel, the frequency of at-risk behaviours during travel highlights the heightened risk of contracting food and water borne diseases among VFR travellers. Despite recommendations to avoid the use of tap water in countries with inadequate sanitation, 39 95% of VFR travellers and 69% of other travellers reported using tap water to brush their teeth at least occasionally. Given the low uptake of pre-travel health advice and vaccines as wells as high at-risk behaviours during travel, travel health education through multiple channels such as GPs, travel agents and social media may be needed to reinforce behaviour modification messages for travellers. This study represents 35% of the total notified cases during the study period and does not include all travel-associated infections, but selected diseases that are more common in VFR travelers. The study includes a sample of notified cases in Australia's two most populous states 40 and is not limited to one healthcare facility. However, it does not include those ill during travel who were not notified to Departments of Health on their return. In this enhanced surveillance, notified cases could opt out. With 35% of notified cases completing the survey, we cannot rule out differences in health-seeking behaviours in those that did not complete the study. We found no difference in age and gender in the total notified and sample 19 but were unable to verify any other differences. As with most studies assessing vaccination history, this study relied on self-reported vaccination and we were unable to validate self-report. Since September 2016, an expanded Australian Immunization Register enables immunization providers to record adult vaccinations, including travel vaccines. This is an important step in verifying past vaccination history of notified cases of vaccine-preventable diseases as well as enabling immunization providers access universal immunization records for individual travellers at the pre-travel consultation. While we did not find a difference in advice seeking between VFR travellers (21%) and other travellers (32%), small number of non-VFR cases likely reduced the power to detect a difference. Similar to other studies of ill returned travellers, the association between pre-travel advice and risk of acquiring disease could not be quantified without the follow-up of a sample of all travellers. However, the findings of pre-travel health preparation and vaccination of the cases reflect the risk of acquisition of travel-related infections in Australia and inform health organizations of the need for pre-travel intervention strategies.
The pre-travel health preparation and vaccination among the notified cases of vaccine-preventable diseases in Australia was low. In particular, VFR travellers reported low travel health preparation and were more likely to report at-risk behaviours during travel. Travel health promotion targeting frequent travellers and VFR travellers both at the community level and through primary healthcare providers are critical to prevent travel-associated infectious diseases. Provision of opportunistic vaccination and travel health consultation over the lifetime of travellers may minimize the risk associated with frequent travel, particularly travel to visit friends and relatives.
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